Signaling function of cilia
Cilia are microtubule-based organelles that project from the surface of many cell types. These organelles can be divided into two types; motile cilia, which generate movement or flow, and nonmotile primary cilia, which move only passively. Both types contain nine parallel microtubules along their length, but only the motile cilia contain outer dynein arms, which are necessary for generating ciliary "strokes". Nonmotile cilia play well-established roles in specialized sensory cells such as photoreceptors and cochlear hair cells, where they receive special sensory signals such as light and sound. The identification of non-motile cilia on the vast majority of non-mitotic cells throughout the body (Wheatley et al., 1996) , initially suggested a non-functional vestigial role, since no known biological role could otherwise be ascribed. However, we now know that many receptors and ion channels are expressed on the membrane of primary cilia and they modulate various signaling pathways including sonic hedgehog (Shh), Wnt, and platelet-derived growth factor (PDGFα) that carry out diverse processes in tissue development and homeostasis. For example, binding of Shh ligand to Patched on the ciliary membrane regulates the concerted movement of Patched and Smoothened to activate downstream Shh signaling, which controls neural tube patterning and proliferation (Huangfu et al., 2003; Wechsler-Reya and Scott, 1999) . The primary cilium is also involved in Wnt signaling 
